Abstract Women who test positive for a BRCA genetic mutation are at an increased risk for developing hereditary breast and ovarian cancer and have a 50% chance of passing on their genetic mutation to their children. The purpose of this study was to investigate how women who test positive for a BRCA mutation but have not been diagnosed with cancer make decisions regarding family planning. Analysis of interviews with 20 women revealed they engage in logical and emotional decision-making styles. Although women want to be logical to reduce their hereditary cancer risk, emotions often complicate their decision-making. Women experience fear and worry about a future cancer diagnosis, yet also desire to create a family, particularly having children through natural conception. That is, women negotiate having preventative surgeries in a logical doctor-recommended timeframe but also organize those decisions around emotional desires of motherhood. Overall, this study demonstrates the complex decisions women who test positive for a BRCA mutation must make in regards to genetic testing timing, family planning, and overall quality of life.
Introduction
BMy children will never have to say, 'Mom died of ovarian cancer.'^~Angelina Jolie On March 24, 2015, Angelina Jolie, an actress, filmmaker, and special envoy of the United Nations High Commissioner for Refugees, wrote an op-ed for The New York Times, detailing her most recent preventative surgery to reduce her hereditary breast and ovarian cancer (HBOC) risk (Jolie Pitt 2015) . In 2013, Jolie tested positive for BRCA1-a genetic mutation which increases her lifetime risk for developing HBOC and thus she underwent a prophylactic bilateral mastectomy. Two years later, after receiving concerning blood results, she underwent a bilateral salpingo oophorectomy in order to reduce her ovarian cancer risk. Individuals, like Jolie, are often referred to as previvors-individuals who are genetically predisposed to HBOC but have not yet been diagnosed with cancer (Friedman et al. 2012) . Women who test positive for a BRCA1 genetic mutation have a 40 to 87% lifetime risk for developing breast cancer and a 22 to 65% lifetime risk for ovarian cancer, while those who test positive for a BRCA2 genetic mutation have an 18 to 87% lifetime breast cancer risk and a 10 to 35% lifetime ovarian cancer risk (Mavaddat et al. 2013) . Additionally, such individuals have a 50% chance of passing on the genetic mutation to their children ). Thus, many previvors grapple with family planning and reproductive decision-making (Friedman and Kramer 2005; Vadaparampil et al. 2009 ). While previous research has examined the types of personal risk-reducing decisions women make after testing positive for a BRCA mutation (e.g., preventative surgeries, Hesse-Biber 2014; Hoskins and Greene 2012; Westin et al. 2011) , little is understood about how women who test positive for a BRCA mutation make health decisions, especially regarding family planning options (Howard et al. 2011; McCullum et al. 2007) . Therefore, the purpose of this study was to investigate how previvors make decisions regarding family planning.
Family Planning and Reproductive Decision-Making
Family planning is the act of deciding the number of children to have and the spacing in which to have them. Issues of family planning include, but are not limited to, reproductive decision-making, contraception, infertility, prenatal testing, and other health concerns. Hence, the process of family planning is communicative, personal, and sensitive (Rauscher and Durham 2015) . In general, women have a variety of reproductive options including personal pregnancy, surrogacy, in-vitro fertilization, and adoption. Researchers have examined family planning and reproductive decision-making in a variety of different health contexts such as Huntington's Disease (Downing 2005; Klitzman et al. 2007 ), Cystic Fibrosis (Myring et al. 2011) , Multiple Sclerosis (Alwan et al. 2012) , HIV/AIDS (Matthews et al. 2013) , and cancer (Chung et al. 2013; Clayman et al. 2013 ). Yet most of this scholarship focuses on reproductive decision-making process rather than the negotiation of personal health risk and reproductive concerns. Therefore, the present study investigates the ways in which previvors make decisions regarding family planning after testing positive for a BRCA genetic mutation.
Negotiating Personal Risk-Reduction of HBOC and Making Family Planning Decisions
After testing positive for a BRCA genetic mutation, previvors have three main health options-increased surveillance, chemoprevention, and preventative surgeries (Dean 2016) . Increased surveillance involves clinical breast screening (i.e., MRIs and mammograms), transvaginal ultrasounds, and CA-125 blood tests (Burke et al. 1997; Evans et al. 2009). 2 Chemoprevention encompasses the use of medication in order to reduce the risk or delay the development of HBOC.
Preventative surgical options include a prophylactic bilateral mastectomy (PBM), a prophylactic bilateral salpingooopherectomy (BSO), and/or a hysterectomy. 3 While the above health options may reduce one's personal risk for developing HBOC, they also may complicate decision-making about family planning ). Women who test positive a BRCA mutation may desire to undergo preventative surgeries because such procedures lower hereditary cancer risks; however, such decisions often end the chances of conception. For example, a BSO lowers a woman's ovarian cancer risk by 80% or more as well as her breast cancer risk by 50% (Friedman et al. 2012 ), yet she is no longer able to have children. Furthermore, while a PBM reduces a woman's breast cancer risk by 90% or more (Metcalfe et al. 2004) , she is no longer able to breastfeed. Thus, women who test positive for a BRCA mutation must have conversations and make difficult decisions regarding family planning.
Furthermore, women who test positive for a BRCA genetic mutation have a limited window for completing their family (Chan et al. 2016) . Previous research indicates women experience a compressed family life cycle-accelerating their childbearing plans while trying to manage their personal HBOC risk (Donnelly et al. 2013; Rubin et al. 2014) . Werner-Lin (2008) points out, Bthe experience of creating a life plan that integrates the possibility of early illness and death is out of synch with normative developmental tasks of establishing intimate relationships and the start of family planning^(p. 427). However, it is unclear how women who test positive for a BRCA mutation make and prioritize these decisions-a key goal of the present study.
In addition to negotiating decisions about preventative surgeries and family planning, women who test positive for a BRCA mutation also negotiate how to accomplish their family planning goals in light of their HBOC risk. For instance, these women are often concerned about passing on their genetic mutation to their children (Quinn et al. 2010b) , and thus, they may consider using assisted reproductive technologies (ART, Quinn et al. 2010a ). ART consists of a variety of medical treatments and laboratory procedures with the end goal of pregnancy. Examples of ART include in vitro fertilization (IVF), preimplantation genetic diagnosis (PGD), embryo cryopreservation, and gestational surrogacy (for a detailed review of ART see Quinn et al. 2010a) . At the same time, these women also have the option to have children naturally; women who decline ART report it might delay or even reduce their chances of becoming pregnant quickly (Rubin et al. 2014) .
In short, making such decisions is emotionally charged , and individuals' family and personal beliefs regarding HBOC influence their approach to decision-making (Werner-Lin 2007 , 2008 . For example, Werner-Lin (2008) found women who test positive for a BRCA mutation with a family history of a HBOC related cancer were motivated to have children quickly in order to undergo preventative surgeries. Similarly, Rubin et al. (2014) also found, after learning their genetic predisposition, women accelerated their childbearing plans in light of their Bcomplex family dynamics and histories^and their BBRCA clock^(p. 163). Ultimately, these women's primary concern was to prevent their own risk of HBOC and not repeat past family cancer patterns. Overall, knowing one's increased lifetime risk for developing HBOC Bopens a Pandora's box of dilemmas regarding reproductive decision making^ (Friedman and Kramer 2005, p. 85) .
Utilizing Decision-Making Styles and Approaches
Existing research regarding decision-making styles in cancer care largely assumes individuals who are diagnosed with cancer and/or test positive for a BRCA mutation adhere to their healthcare providers' prevention and treatment recommendations due to their Bexpert knowledge,^therefore following a Brational^decision-making model (Forde 1998; Glanz et al. 2002; Hesse-Biber 2014; Rodney et al. 2004) . Indeed, many healthcare providers expect their patients to comply with their recommendations after discovering their HBOC risk (Pilarski 2009 ). Yet recent research has found individuals who test positive for a BRCA mutation do not always adhere to a Brationald ecision-making model. Hesse-Biber (2014) learned that instead of making medical decisions based on medical or statistical analyses of risk, women who test positive for a BRCA mutation make decisions in a Bnexus of decision-making,^which encompasses family cancer experiences and a social support network made up of family, friends, and online relationships.
Adding to this Bnexus of decision-making,^other possible factors include perception of cancer risk, healthcare service characteristics, gender roles, and the nature of cancer riskreducing options (d'Agincourt-Canning 2006; Hesse-Biber 2014) . For instance, by conducting interviews with individuals who tested positive a BRCA mutation regarding their decisions about preventative surgeries, Howard and her colleagues (2011) identified five decision-making styles-snap, intuitive, deliberative, deferred, and if-then decision-making. These styles were characterized by particular decision-making approaches, which included the following: looking inward, paying attention to emotions, taking time, relying on intuition, engaging with others, making sense of numbers, and weighing pros and cons. In sum, it seems women make choices based on the Bcontext of one's whole life.^(de Vries-Kragt 1998, p. 79). As such, this study seeks to extend previous research beyond personal preventative decision-making to examine family planning as an important component of previvors' decisionmaking experience.
Research Question
Based on the reviewed literature and previous calls to examine contextual factors for decision-making (Rubin et al. 2014) , the purpose of this study was to investigate how women make decisions regarding family planning after testing positive for a BRCA genetic mutation. Specifically, we asked the following research question: How do previvors make decisions regarding family planning?
Methods

Recruitment and Participants
Given the study's purpose to understand previvors' decisionmaking experiences, qualitative research methods were employed (Hesse-Biber and Levy 2006; Lindlof and Taylor 2011; Merriam 2009 (Merriam 2009 ). The authors distributed flyers describing the study's purpose, participant criteria, and interview procedure. Recruitment criteria included the following: (1) received positive BRCA genetic test results before completion of family planning, (2) be at least 18-years old, (3) have a committed partner, and (4) had a conversation with a partner about family planning. Potential participants signed a voluntarily list to be contacted after the conference to set up an interview time. A week following the conference, the second author sent emails to the potential participants to determine if they were still interested in conducting an interview. It is important to note that the authors did not have any prior relationship with the participants. For a detailed overview of participants' characteristics, refer to Table 1 .
Procedures
Both authors-trained in qualitative research methods with extensive expertise in interviewing-conducted in-depth, semi-structured interviews with previvors (Lindlof and Taylor 2011, See Fig. 1 for the complete Interview Guide). Interviews were conducted over the phone since participants were from a variety of geographical locations within the United States. Interviews lasted between 24 and 68 min (Mean interview length = 43.47 min) and were audio recorded with participants' permission. The final sample size was contingent upon theoretical saturation, meaning that the authors continued interviewing participants until no new patterns emerged (Morgan et al. 2002) . Data saturation occurred at the 15th interview, and five more interviews were conducted to validate saturation. Following each interview, the authors wrote research memos, noting important and relevant responses to the interview questions. Last, in accordance with IRB procedures, pseudonyms are used throughout the results to protect participants' identities.
Data Analysis
Interviews were recorded and transcribed by a professional transcription service. After the data were compiled, the authors engaged in the constant comparison method as described by Lindlof and Taylor (2011) . The first stage is open coding whereby the authors categorized the interview data into codes. The second stage is axial coding, which involves grouping the codes together (Corbin and Strauss 2007) . To ensure trustworthiness of the data, when possible, Bin vivo^codes (i.e., the participants' own language) were used (Lindlof and Taylor 2011) . The third stage of coding encompassed consolidating and collapsing the codes by identifying key properties of the codes (Geertz 1973) . Following these three stages, the authors had an in-depth conversation about the data-identifying the main themes in the interview transcripts. Because the themes (i.e., codes) served as the units of analysis, a codebook was then developed and revised. The themes were assessed based on Bthematic salience^using Owen's (1984) criteria recurrence, repetition, and forcefulness. The first author then used the codebook to recode all the transcripts, and the second author reviewed the results independent from this procedure to probe further and question any interpretations. Also, to further understand the prominence of previvors' decision-making styles, frequency counts were included in the analysis (see Table 2 , Fisher et al. 2014) . Finally, the authors kept a detailed audit trail to ensure the results' credibility, transferability, and consistency (Lincoln and Guba 1985; Lindlof and Taylor 2011) .
Results
The purpose of this study was to investigate how women who test positive for a BRCA genetic mutation make decisions regarding family planning. After testing positive, previvors reported two major health decisions-when to have children and when to have preventative surgeries-that were guided by logical and emotional decision-making styles. Although previvors wanted to be logical to reduce their HBOC risk, emotions complicated their decision-making. Previvors experienced fear and worry about a future cancer diagnosis yet also desired to create a family, particularly having children through natural conception. In other words, previvors negotiated having preventative surgeries in a logical doctor-recommended timeframe but also organized those decisions around emotional desires of motherhood. We first describe previvors' logical decision-making style.
Logical Decision-Making
The first decision-making style previvors engaged in when making family planning health decisions was logical. Logical decision-making encompassed analyzing one's current situation (i.e., cancer incidences in the family, stage of life), seeking relevant family planning information from healthcare providers, and then rationally weighing the advantages and disadvantages of each possible health decision. Logical decision-making included two properties-timeline for preventative surgery and Have not undergo preventative surgeries 7 pressure from healthcare providers. We begin by discussing timeline for preventative surgery.
Timeline for Preventative Surgery The first property was a timeline for surgeries. Previvors explained their family planning decisions were intertwined with when they should have preventative surgeries. While preventative surgeries significantly reduce previvors' HBOC risk (e.g., a PBM reduces one's breast cancer risk by 90% or more, Metcalfe et al. 2004) , these decisions end the chances of conception and/or breastfeeding. Previvors engaged in logical decision-making by making a logical timeline for having preventative surgeries and future children. In other words, the primary concern for previvors who engaged in logical decision-making was decreasing their personal risk for HBOC. For example, Callie (a 37-year old, married BRCA1 previvor) shared how she and her husband discussed when to have a PBM and a second child by weighing all their options. She explained, BI guess our conversations about family planning also related to having the prophylactic surgery. So, in talking about when is the ideal timing for the prophylactic surgery, we talked about would I want to be able to try to have another child that I could breastfeed before having the surgery…Then we talked about how I could have the surgery first and then still have another child, but I wouldn't be able to breastfeed.Ĉ allie further explicated that if she chose to have another baby, before undergoing a PBM like her healthcare providers recommended, she would have to wait at least six months after giving birth to have the surgery. This period of waiting caused concern with Callie and her husband because she would be that much older with a high risk of developing breast cancer. She clarified, BIf [I] tried to keep within the timeframe, then I would have two very small children and trying to manage a recovery would be more of a challenge-So figuring --How did they learn about it? --How did you discuss it with them? (5) How did your friends react to your family planning decisions? Provide examples.
--How did they learn about it? --How did you discuss it with them? (6) Who else do you talk to about your family planning decisions?
--What do they say? --Are there people you avoid talking to about it? (7) Describe any conversations you've had with healthcare providers about family planning. n addition to creating a timeline for preventative surgery, previvors also described how BRCA created a sense of urgency to undergo preventative surgeries to reduce their HBOC risk. Leann (a 36-year old, married BRCA1 previvor) illustrated it this way.
BWhen it came down to looking at timing and biological clock as it relates to BRCA-that urgency-it definitely backed up the time that we were looking at wanting to get pregnant…But then the thought was as soon as we were done having kids that I would look at the surgery. And then looking at the timing and my age compared to my aunt's age [who was diagnosed with breast cancer in 40s], it made sense with BRCA to only have two [children] and then move on with surgeries.M olly (a 32-year old, married, BRCA2 previvor) articulated a similar experience:
BA lot of it was trying to prioritize, do we finish our family before I have the mastectomy or do I have the mastectomy before we finish our family? Because there was never a question that I was going to have the mastectomy. It was just a matter of when. I mean that was really the majority of the conversations, and most of it was, 'We're going to have the surgery first because I just [can't] live with the uncertainty [of] when is it going to hit me.'P ressure from Healthcare Providers The second property was pressure from healthcare providers. Several previvors reported their providers had strong recommendations on when to have their preventative surgeries and when to have children. Brooke's (a 33-year old, BRCA2 previvor in a common-law marriage) healthcare provider advocated for a PBM before trying to have a baby. She noted her doctor said, BYou need to plan your mastectomy. You are putting yourself at too high a risk doing in vitro fertilization (IVF) when you haven't had a mastectomy.^Brooke continued saying that her doctor was clear that she did not have clinical data to back up this opinion, but she felt very strongly that Brooke should undergo a PBM first. Brooke reported that her doctor stated, BI want you to do the mastectomy because what's going to happen is we're going to inject you full of hormones. You're going to get pregnant. You're going to have nine months of hormones, and you're going to be sitting in chemo when your child is two years old.Â fter contemplating her doctor's opinion, Brooke decided she trusted her doctor and would go through with the mastectomy before trying IVF.
Along the same lines, Lexi (a 38-year old, single BRCA1 previvor) explained how her doctor encouraged her to have an early pregnancy in order to complete a preventative oophorectomy.
BInitially I was doing fertility preservation…But my doctors advised me that I should probably, because of my age, and some of my numbers [referring to past surveillance results], that I should not delay trying to get pregnant. But I kind of have to see what I get still. I can't predict anything right now. But if all goes well, then I'll probably try to get pregnant by the end of the year.Î n addition to having opinions about when to have children, many healthcare providers also emphasized previvors needed to have children by a particular age so they could then have surgeries. For example, Jen (a 24-year old, BRCA1 previvor in a committed relationship) stated that her healthcare providers told her she was Bgetting close to that cut-off point.^Although previvors' Bcut-off^point varied somewhat based on their age and relationship status as well as when their female family members were originally diagnosed with HBOC, most previvors reported their providers recommended age 40 as the ideal age to be done with having children and then undergo preventative surgeries.
In sum, previvors engaged in logical-decision making to make family planning decisions in a rational doctor- n refers to the frequency that the decision-making style emerged in previvors' family planning conversations recommended timeframe. Indeed, sometimes previvors wanted to be logical in their management of their HBOC risk so much so that they decided not to have children at all or stop having children after learning their BRCA status. One example of this is Whitney-a 40-year old, married BRCA2 previvor. She explained, BAfter getting the BRCA status, for me I think that kind of made me think that that was the decision made for me, that I wouldn't have children. Because I didn't want a mutation to be passed onto another generation of our family.Ê motional Decision-Making
The second decision-making style previvors engaged in was emotional decision-making, which invoked emotional responses (i.e., fear, worry, hope, longing, guilt) as driving factors for making family planning health decisions. Emotional decision-making included three properties-biological time clock, passing on the BRCA mutation, and hope for the future. Many previvors described how their emotions, rather than rational thought, informed when they decided to have children and when to have preventative surgeries. Indeed, several previvors expressed sentiments similar to Kristie (a 44-year old, married BRCA1 previvor) who said, BI don't think we would have our fifth [child] if it weren't for the BRCA mutation. The emotions involved really affected my decision-making. It was an emotional baby, not a baby made from logically thinking.^We first discuss the biological time clock.
Biological Time Clock Emotional decision-making has three properties. The first property was the biological time clock. Previvors who engaged in emotional decision-making organized their plans to have preventative surgeries around their plans to have children. This was in contrast to logical decision-making. In other words, the primary concern for previvors who engaged in emotional decision-making was having children. Older previvors in committed relationships tried to have as many children as possible before having surgery, whereas, younger, single previvors struggled with fitting preventative surgeries around their family planning. For example, Jen (a 24-year old, BRCA1 previvor living with her partner) described the personal pressure she feels to have children soon in order to undergo preventative surgeries. Jen explained that since her mother was diagnosed with cancer at age 42 she should have surgery at age 32 because the recommendation is to have surgery about ten years prior to the earliest cancer diagnosis in the family. She said, BIt's a little stressful because does that mean that I have to be [done having] all my kids by then? Usually [you] don't have such a timeline when you need to be done having your children…I mean my sister who is 28 and doesn't have a boyfriend yet, and, so there is that little bit of pressure in terms of [family planning].^J en continued on sharing that she would like to have biological children naturally; however, her current partner wants to wait until they are married for at least four years before having children. Yet waiting four years would put Jen at 28-years old, which only leaves four years to have children before undergoing surgery at 32, and she wants multiple children.
Britney (a 28-year old, single BRCA2 previvor) echoed this emotional distress that comes with making decisions about family planning and preventative surgery. She explained that as she has grown older she feels like her Btime is running out,ŵ hich has loosened up her self-imposed restrictions on family planning. Originally, Britney had planned to do pre-implantation genetic diagnosis (PGD) in order to Bhave kids without a mutation.^However, because she is still single and without children, her desire to have kids is now more important than her hesitation about passing on her genetic mutation. In fact, Britney clarified how the older she gets the more willing she might be to extend her timeline for undergoing a preventative oophorectomy in order to have children. BI am incredibly emotionally attached to my ovaries and my uterus,^she said, which is influencing her decision-making.
This was also the case for Kristie. As noted above, Kristie's decision to have her fifth child was Bpurely emotional.K ristie's gynecological-oncologist recommended having her ovaries and uterus removed at age 38. Yet the closer Kristie moved toward that age, the more she started to experience sadness. She lamented, BI just hated to close that door. Hated to lose my fertility. Losing my breasts was a lot easier than my ovaries. Losing my ovaries meant a lack of hormones, a lack of fertility. It was just difficult. I guess I wanted to squeeze everything I could out of them.P assing on a BRCA Mutation The second property of emotional decision-making was guilt for passing on a BRCA mutation. Previvors talked about how they struggled with the idea of passing on their genetic mutation to their children. For instance, some previvors reported sadness and discomfort after learning they were pregnant due to guilt about passing on a BRCA mutation. This was Corrine's experience (a 41-year old, married BRCA2 previvor). She exclaimed, This emotional struggle about not passing on their genetic HBOC risk often led previvors to consider PGD. Previvors who learned about their BRCA genetic mutation prior to children or during their family planning contemplated still having children naturally without assisted reproductive technologies (ART) and engaging in ART in order to stop the hereditary nature of cancer. For example, after finding out she was pregnant, Leah (a 43-year old, married BRCA2 previvor) realized she was uncomfortable about passing on the BRCA mutation because Bthe mutation not only affects one person, but affects the entire family as a whole… I couldn't see a reason to pass it on if I had a choice.L exi's conversation with her brother further articulates this emotional struggle. Lexi (a 38-year old, single BRCA1 previvor) recounted how her brother became angry at her when she informed him she was considering not undergoing PGD.
BSo my brother was kind of angry with me when I told him that I was, for a few days, [I was] considering not doing PGD, just IUI, 5 and rolling the dice. And he got kind of angry that I was willing to take that risk. And that kind of made me jump back a little bit…Because if I have a child without doing PGD, I think it's something that I'll always think about and worry about whether she has my mutation or not, and I won't be able to know until she decides sometime in adult life whether she wants to do it [referring to genetic testing] or not herself.Ĥ owever, Lexi was the only previvor who decided to do PGD. The majority of previvors (90%) expressed desires to have a natural conception, explaining they would only consider PGD if there were identified fertility issues. PGD was viewed as Bextreme^and a means for creating a Bcomfort baby,B Hollywood baby,^or Bscience project baby.^This viewpoint was especially cognizant for previvors who already had some children or who did not know about their BRCA mutation until after having children. Molly shared this perspective:
BWe decided we were going to just hope it happened naturally. If we had to do fertility treatments down the road anyway, we would have looked into the PGD then, but since we ended up not needing to go that route anyway -we were hoping to just go naturally versus having to do all that.Ĥ ope for the Future The last property was hope for the future. Several previvors conveyed their persistent hope for future scientific and medical advancements for cancer prevention and treatment. Although it may seem like this property would fall under logical decision-making due its emphasis on advancements, instead, such decision-making was emotionally framed because previvors explained that their decisions were based on emotional hope, not rational thought.
First, previvors discussed how their hope for the future assisted them in making personal family planning decisions. Leah (a 43-year old, married BRCA2 previvor) recounted an emotional conversation with her husband regarding future medical advancements and passing on her genetic mutation.
BI think his [referring to her husband] opinion at first was, BWell, we have other things wrong with us, so this is just one bad thing that we know about that we would be passing on. Maybe medicine will be more advanced once we have a child, if the child has the mutation.^So that was his take on it, [but] as I said, my opinion kind of changed over time, and I began to realize that I really didn't want to pass on the mutation.Ŝ o while Leah was concerned about passing BRCA2, and ART was an option to stop HBOC in her family, ultimately the couple decided not to undergo PGD because they hoped the future would bring better treatments for cancer. Lacey (a 48-year old, married BRCA1 previvor) described similar emotional thinking, BI made a point that we all have something, and that at least they can test for this now, and that maybe in 20 or 30 [years] there will be a lot of medical advances and better options.^In other words, previvors acknowledged that there were ways to avoid passing on their genetic mutation, but they did not use those means because of their hope for the future.
Second, previvors explained that the possibilities of future medical advancements will also assist their children in the future. For instance, Molly (a 32-year old, married, BRCA2 previvor) confidently said, BWe'll have solutions for them. The solutions that are already available are better than what was available 30 or 20 years ago, and so by the time our kids are old enough to have to really worry about it [referring to HBOC], hopefully there will be even better solutions and options for them.M acie (a 31-year old, married BRCA1 previvor) further supported this reiterating, BMedicine is only advancing, maybe by the time that they [referring to her kids] are in their 20s, there will be different options for them than there were for me 3 or 4 years ago.Î mportant here though is that previvors employed this decision-making style (i.e., placing hope on future cancer prevention and treatment options) while also engaging in logical decision-making (i.e., undergoing preventative surgeries in order to reduce their HBOC risk). In other words, previvors often engaged in emotional decision-making about children, but employed logical decision-making regarding personal HBOC risk. For example, Lexi (a 38-year old, single BRCA1 previvor) explained this emotional struggle between hoping for better options in the future and feeling guilty about passing on the BRCA mutation by recounting a conversation she had with a BRCA1+ cousin. Although Lexi's cousin underwent a PBM because she wanted to reduce her personal genetic risk of HBOC, she did not want to pursue PGD. Lexi said, BShe felt like in 30 years there would be better options, and so on, and so forth, and that it was a risk that she was comfortable with taking. I didn't really want to offend her, but I disagree… We just try to be respectful of each other's differing viewpoints as much as possible on that matter.L exi further reflected on previvors hope for the future saying, BA lot of times the reason they give is they just assume that there will be better options for their son or daughter by the time they reach adulthood, and there is no guarantee of that. There [are] just no guarantees of anything.Î n short, in addition to logical decision-making, previvors also engaged in emotional decision-making when making family planning health decisions. Although previvors desired to be logical, following their healthcare providers' recommendations for having children and undergoing preventative surgeries, many explained how their emotions would trump rational thought. Overall, these decision-making styles reveal a difficult struggle for previvors, determining to listen to one's own personal desires of motherhood while managing clinical recommendations for reducing one's HBOC risk.
Discussion
This study identified previvors' decision-making styles about family planning. These results demonstrate the complex family planning decisions previvors grapple with after testing positive for BRCA and the ways in which they try to make those decisions. First, we discuss the results, followed by limitations, practice implications, and research recommendations.
The results of this study revealed, after testing positive for a BRCA genetic mutation, previvors must decide when to have children and when to have preventative surgeries, and these decisions are guided by logical and emotional decisionmaking styles. More specifically, logical decision-making prioritized decreasing their personal risk of HBOC and thus undergoing preventative surgeries over having any (or more) children, while emotional decision-making prioritized having children by extending their preventative surgery timeline and in so gambling with their personal HBOC risk.
To begin, our findings reinforce previous research articulating a tension between cancer risk management (i.e., preventative surgeries) and life goals (i.e., having children, Donnelly et al. 2013; Rubin et al. 2014; Werner-Lin 2008) , yet reveals previvors' willingness to push their preventative surgeries back in order to have (more) children. This is in contrast to previous research that has found that women who test positive for a BRCA mutation were less likely to want more children after learning their genetic test results (Smith et al. 2004; Woodson et al. 2014 ). This finding also relates to other reproductive decision-making in other genetic contexts. For example, Myring and her colleagues (Myring et al. 2011) found Cystic Fibrosis (CF) carrier couples who already had a child or pregnancy affected with CF were more likely to have another pregnancy, while CF carrier couples who had a healthy child first were less likely to consider another pregnancy because of their concern for the child's risk. Future research may consider comparing and contrasting several life-threatening genetic conditions about reproductive concerns.
Underlying previvors' prioritization of childbearing over personal risk management is a sense of urgency and heightened desires of motherhood. While previous research notes single women who test positive for a BRCA mutation experience urgency to find a partner in order to have a family (Werner-Lin 2008) , this research demonstrates the urgency relates to having the children over finding a partner. In our study, previvors experienced urgency to have children early if possible, but when that was not possible, they considered extending their preventative surgery timeline in order to have children even at the expense of their own personal HBOC risk. This finding makes sense given a systematic review examining women's decision-making about risk-reducing strategies for HBOC which found women with children were more likely to undergo preventative surgeries like a PBM than those who did not have children (Howard et al. 2009 ). Moreover, this sense of urgency is particularly important because women who test positive for a BRCA mutation report their healthcare providers focus more on personal risk reduction (e.g., preventative surgeries) in consultations rather than issues of family planning; even when genetic counselors and social workers discuss reproductive issues, oftentimes, it is communicated indirectly and without substantial medical expertise ). Thus, the results of this study indicate a need to counsel women considering genetic testing, especially younger women who have not completed their childbearing, on reproductive and fertility decisions related to genetic testing.
Another key finding of this study was previvors' feelings of guilt regarding passing on a BRCA genetic mutation. This concern about passing on a mutation is consistent with aforementioned literature (Quinn et al. 2010b) . In a survey of women at risk for HBOC who were of reproductive age, 90% expressed their concerns about passing on their mutation (Staton et al. 2008) . Additionally, a more recent survey investigating how women's knowledge of their BRCA genetic status influenced their reproductive decision-making found 17% would not have children due to a fear of passing on the gene and 10% would not have children due to the concern that the child might develop cancer in the future (Chan et al. 2016 ). Yet concern for passing on a genetic mutation is not only in the HBOC context. Klitzman and his colleagues (Klitzman et al. 2007 ) found individuals at risk for Huntington's Disease (HD) experienced similar feelings of guilt and occasional blame for passing on their genetic predisposition to their current children or possible future children.
Given this concern for passing on a genetic predisposition, one might think previvors would undergo measures to reduce that risk through ART; however, previvors in this study emphasized wanting to have children naturally despite the fact that using ART like PGD would eliminate the 50% chance of passing a BRCA mutation to their potential children. This finding is especially interesting as many previvors chose to undergo preventative surgeries to reduce their personal risk of HBOC. As such, it seems previvors in this study wanted to have children naturally without fully considering how this decision may impact their future children.
Women who do consider PGD do so under the following conditions: when they are aware of PGD as ART; when they desire to have children or more children; and when they believe PGD is an appropriate way to decrease their children's HBOC risk ). However, while PGD allows women and their partners to select non-BRCA positive embryos (Quinn et al. 2010b) , the decision-making process is complex, as many individuals have ethical and moral concerns about selecting embryos (for example, see, Krahn 2009; Noble et al. 2008; Wang and Hui 2009) . Furthermore, few studies have assessed women's attitudes and experiences regarding PGD (e.g., Staton et al. 2008; Quinn et al. 2009) , and those studies that do examine perceptions of reproductive decision-making find while 59% of women believe PGD should be offered to individual who test positive for a BRCA mutation only 35% would consider it (Chan et al. 2016) . Thus, this qualitative study provides deeper insight into these statistics, revealing previvors hold many negative interpretations about PGD. Future research may continue exploring women's justifications for not utilizing PGD. Moreover, healthcare providers may work to better understand their patients concerns about ART in order to better assist them in the family planning decision-making process.
A final important finding was that previvors cope with the possibility of passing on their genetic mutation to their children by holding onto Bhope for future^medical and scientific advancements. This finding is also supported by previous research (Donnelly et al. 2013; Friedman and Kramer 2005) . In a qualitative study with women who test positive for a BRCA mutation regarding their attitudes towards reproductive genetic testing but who did not have children yet, Ormondroyd et al. (2012) found the women's perceived severity of HBOC on reproductive decisions influenced their attitudes. For example, some women mentioned prevention and treatment options for individuals who test positive for a BRCA mutation would surely improve in the future. In another study-which extended Ormondroyd et al.'s (2012) workDonnelly and her colleagues (Donnelly et al. 2013) found eighteen of their 25 participants (72%) Bexpressed a strong belief in the future development of medical science and its ability to alleviate cancer^(p. 1009). Yet, the present study extends such research as hope for the future was a component of emotional decision-making rather than logical decisionmaking. In other words, this emotional belief mediated previvors' rational thoughts regarding family planning decisions. Furthermore, this finding demonstrates that previvors hold the same concerns about their future children developing cancer as cancer patients do (Quinn et al. 2010a ).
Study Limitations
While this study provides insight on family planning decisionmaking in the HBOC context, it is not without limitations. One limitation was the homogenous nature of the sample. Most participants were Caucasian, well-educated, and fairly affluent. Also, the results of this study were likely influenced by recruiting participants at a conference solely devoted to teaching individuals about HBOC. In other words, conference attendees were already interested in HBOC and preventative health management options. In addition, the participants had monetary means to attend the conference. Thus, it is conceivable these factors influenced the experiences they shared. A second limitation was the lack of gendered differences as this study focused on women's HBOC decision-making experiences. Future research may examine men's decision-making experiences and account for how such differences may influence both men and women's perceptions of genetic risk, decision-making, and family planning.
Practice Implications
The results of this study may aid genetic counselors in assisting previvors with decision-making. First, we hope the results show how emotions and logic affect family planning decision-making and provide additional information that may assist genetic counselors and other healthcare providers in effectively facilitating conversations about family planning with their clients, client's partners, and/or client's family members. Second, and along these lines, it is important that during pre-genetic testing counseling sessions genetic counselors discuss reproductive decision-making, family planning options, and possible feelings about passing on one's genetic mutation to children alongside personal risk-reducing health decisions.
Research Recommendations
Finally, we suggest two important next steps for this avenue of research. First, future research should specifically examine why previvors chose to undergo preventative surgeries to reduce their personal HBOC risk but do not choose to screen for a BRCA mutation through ART like PGD. Second, since previvors reported healthcare providers being integral to their logical decision-making, future research should examine providers' perceptions regarding preventative surgeries and family planning. Understanding the reasons behind providers' medical advice would assist in creating clearer guidelines and improve interactions between providers, patients, and their partners. Last, given the complex nature of decisionmaking, it may be valuable to develop educational materials for healthcare providers, women who test positive for a BRCA mutation, and their family members describing logical and emotional decision-making to assist in effective decisionmaking regarding family planning.
Conclusions
Overall, this study extends previous research (Donnelly et al. 2013; Ormondroyd et al. 2012; Rubin et al. 2014; Werner-Lin 2007 , 2008 , revealing the ways in which previvors grapple with family planning decisions. The findings show-after testing positive for BRCA-previvors negotiate having preventative surgeries in a logical doctor-recommended timeframe while also organizing their decisions around emotional desires of motherhood.
